There has been considerable interest in the coordination chemistry of tacn-based macrocyclic ligands (tacn = 1,4,7-triazacyclononane). 1 Recently, we reported on an octahedral nickel(II) complex with a hexadenetate ligand based on tacn, 1,4,7-tris(2-aminoethyl)-1,4,7-triazacyclononane, where three 2-aminoethyl-pendant groups bind a nickel(II) ion in an octahedral geometry with the basal three tacn-nitrogen atoms. 2 Concerning this study, 1,4,7-tris(2-mercaptoethyl)-1,4,7-triazacyclononane (H3tmtacn) is an interesting hexadentate ligand, having three thiolic-sulfur and three amino-nitrogen donor atoms to give an octahedral mononuclear gallium(III), 3 indium(III) 4, 5 and iron(III) 6 complexes with three bidentate S,Nchelates. However, there is no report on the crystal structure of the ligand, itself. In this study, we successfully prepared singlecrystals of the hexadentate ligand as dihydrochloric acid salt (Fig. 1) , and determined the crystal structure in order to elucidate the molecular structure of the hexadentate ligand.
The ligand was synthesized by a method described by Moore et al. 3 The title compound, 1,4,7-tris(2-mercaptoethyl)-1,4,7-triazacyclononane (H3tmtacn), was synthesized and the crystal structure was determined by the single-crystal X-ray diffraction method at 293 K. It crystallizes in the monoclinic space group P21/n with a = 9.9553 (13) X-ray quality crystals were obtained by recrystallization from ethanol.
A preliminary examination was made, and data were collected on a Bruker CCD X-ray diffractometer (SMART APEX) using graphite-monochromated Mo-Ka radiation. Crystal data and details concerning the data collection are given in Table 1 . The structure was solved by direct methods and refined by fullmatrix least-squares methods. All of the hydrogen atoms on C, N1, N2, S1 and S3 atoms were placed in calculated positions, guided by difference Fourier maps. However, the hydrogen atom on the S2 atom could not be located. Hydrogen atoms of the water molecule were located from the difference Fourier maps and refined. All of the calculations were carried out on a Windows 7 Core i5 computer utilizing the SHELXTL software package and SHELXL-2014/7. Crystallographic data have been deposited with Cambridge Crystallographic Data Centre: Deposit number CCDC-1432788. Copies of the data can be obtained free of charge via http://www.ccdc.cam.ac.uk/conts/ retrieving.html (or from the Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge, CB2 1EZ, UK; Fax, +44 1223 336033; e-mail, deposit@ccdc.cam.ac.uk).
The molecular structure drawn by ORTEP is shown in Fig. 2 . Selected bond distances and angles are given in Table 2 . The hydrogen-bonding parameters are summarized in Table 3 . Among the three nitrogen atoms of the tacn moiety, two amino nitrogen atoms, N1 and N2, are protonated, forming hydrogen bonds with the chloride ion and the unprotonated nitrogen atom, N3 ( Table 3 ). All of the bond lengths are within the normal ranges as N-C, S-C, and C-C single-bonds, although the C-N bond distances around the N3 atom (1.461(3) -1.463(3)Å) are a little shorter than those of the N1 and N2 atoms (1.502(3) -1.518(3)Å). The elongations in the C-N distances around the N1 and N2 atoms reflect the protonated nitrogen atoms. Three 2-mercaptoethyl pendant groups are oriented in the same direction to the tacn-ring moiety with an extended form compared with those of the metal complexes. [3] [4] [5] [6] This structural feature is in harmony with an octahedral coordination fashion of this ligand in metal complexes. [3] [4] [5] [6] In the crystal, the ligand molecules are connected by hydrogen bonds with chloride ions and water molecules, forming a polymeric structure (Fig. 3) . Table 2 Selected bond distances (Å) and angles (˚) 
